PROCESSOR AND RESET CONTROL METHOD FOR THE PROCESSOR 



FIELD OF THE INVENTION 

The present invention relates to a processor, and a 
reset control method for that processor, which can be used 
in a portable terminal, portable telephone, or digital 
camera . 

BACKGROUND OF THE INVENTION 

Generally, many processors are provided with the 
function of setting appropriate states for processors and 
for systems formed from those processors by generating reset 
interruptions using reset signals and executing system 
initialization programs . 

In a processor provided with the above described 
structure, when a reset signal is input from the outside 
as a result of the pressing of a reset button or of the input 
of power, firstly an activation reset operation is executed 
so as to initialize the storage element inside the processor . 
Next, reset interruption is generated inside the processor 
and a program for initialization processing known as a reset 
vector is read from ROM (Read Only Memory) connected to the 
exterior of the processor via a bus . By executing this 
initialization processing program, the registers used for 
the settings of each device located in the system or in the 



processor are set . In this way , the environment is organized 
so that the various application programs are placed in a 
state of execution readiness. 

It should be noted here that, in order to achieve lower 
power consumption in the processor, if there is no processing 
deemed to be indispensable being executed in the processor 
for a set length of time, the processor is provided with 
a function of stopping the supply of clocks to the processor . 
In a processor having this type of function, in order to 
restart the operation of the processor after the clocks have 
been stopped, it is normal for a reset signal to be input 
once again. 

However , because the ROM is a low speed memory device , 
the problem exists that when the processor is reactivated 
after being placed in a stopped state due to the clock being 
stopped or the like a considerable length of time is needed 
until the point when all of the initialization setting 
processing has ended. In particular, in a system in which 
the reactivation is performed frequently via stop and reset 
signals of the processor, the problem exists that the 
activation wait time of the system, which is due to access 
to the ROM having to be made at each reactivation, increases . 



SUMMARY OF THE INVENTION 

It is an obj ect of this invention to provide a processor 



capable of being rapidly reactivated from a stopped state. 
It is a further object of the present invention to provide 
a reset control method capable of enabling the rapid 
reactivation of a processor from a stopped state. 

An area in which initial settings are to be made by 
a reset signal is divided into, for example, a first initial 
setting area comprising a register group that is essential 
in order to perform communication between the processor and 
the outside of the processor; a second initial setting area 
that comprises the remainder of the area excluding the 
register group of the first initial setting area and a 
register group concerned with the execution of instructions 
within the processor; and a third initial setting area 
comprising the register group concerned with the execution 
of instructions within the processor. In the first initial 
setting area, initial settings are made on the basis of a 
first reset signal. In the second initial setting area, 
initial settings are made on the basis of either the first 
reset signals or second reset signals . In the third initial 
setting area , initial settings are made on the basis of either 
the first reset signals, the second reset signals, or third 
reset s ignals . 

In addition, first, second, and third flags are 
provided to correspond respectively to the first, second, 
and third initial setting area. All the flags are cleared 



by the first reset signal. The remaining flags apart from 
the first flags are cleared by the second reset signal . The 
third flags only are cleared by the third reset signal . When 
the initial setting processing of the first initial setting 
5 area is completed, the first flag is set. When the initial 
setting processing of the second initial setting area and 
the third initial setting area are completed, the second 
flag and the third flag are set respectively. 

As a result of this invention, initial settings are 

10 made for the processor as a whole by the first reset signal. 
Initial settings are made for the area excluding the register 
group that is essential for performing communication between 
the processor and the outside of the processor by the second 
reset signal. Moreover, initial settings are made only for 

15 the register group involved with the execution of 
instructions within the processor by the third reset signal . 

Other objects and features of this invention will 
become apparent from the following description with 
reference to the accompanying drawings . 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the structure of 
the main portions of the processor according to the 
embodiment of the present invention; 
25 Fig. 2 is a table showing an example of a register 



that is not initialized by an HRST signal and SRST signal 
and is initialized by a PRST signal in the processor according 
to the embodiment of the present invention; 

Fig. 3 is a schematic view showing the structure of 
the reset register of the processor according to the 
embodiment of the present invention; 

Fig. 4 is a circuit diagram showing the structure of 
the initialization control section of the processor 
according to the embodiment of the present invention; 

Fig. 5 is a schematic view showing the structure of 
the setting completion display register of the processor 
according to the embodiment of the present invention; 

Fig. 6 is a circuit diagram showing the main portions 
of the setting completion display register of the processor 
according to the embodiment of the present invention; 

Fig. 7 is a schematic view showing the structure of 
a register for setting local memory start addresses for the 
processor according to the embodiment of the present 
invention ; 

Fig. 8 is a schematic view showing the structure of 
a register for setting local memory comparative inhibited 
bits for the processor according to the embodiment of the 
present invention; 

Fig. 9 is a view of a memory map for describing an 
address assigned to local memory for the processor according 



the embodiment of the present invention; 

Fig. 10 is a flow chart showing an example of the 
initialization processing executed by PRST signal in the 
processor according the embodiment of the present invention; 

Fig. 11 is a flow chart showing an example of the 
initialization processing executed by HRST signal in the 
processor according the embodiment of the present invention . 

Fig. 12 is a flow chart showing an example of the 
initialization processing executed by SRST signal in the 
processor according the embodiment of the present invention . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will now be described in detail 
with reference made to the accompanying drawings. Fig. 1 
is a block diagram showing the structure of the main portions 
of the processor according to the embodiment of the present 
invention. The processor 1 is provided with the instruction 
fetching control section 11, instruction control section 
12 , cache unit 13 comprising cache memory and a cache control 
section, bus control section 14, clock control section 15, 
first register group 16, reset register { RSTR) 2, and the 
setting completion display register (RSTCR) 3 . 

Second, third, and fourth register groups 41, 42, and 
43 each formed form one or two or more registers are provided 
respectively in the instruction fetching control section 



11, the instruction control section 12, and the cache unit 

13. The pair of registers ( LPSR and PPFR) 4 4 for converting 
logical addresses into physical addresses, for example, is 
provided in the fourth register group 43 in the cache unit 
13 . 

The pair of registers (ASR and AMR) 45 for setting 
comparative inhibited bits and start addresses of the address 
range of the RAM 5 forming the local memory for the processor 
1 is also provided in the bus control section 14. The 
processor 1 is connected to unillus trated ROM via an address 
bus and a data bus controlled by the bus control section 

14. Note that, in Fig. 1, those structural portions that 
are not related to the present invention have not been shown. 

In the present embodiment, the first register group 
16 and the address setting register 45 for the RAM 5 (local 
memory) represented by ASR and AMR are the object of the 
initial setting processing when a PRST signal, which is the 
first reset signal, is generated. The other registers 
provided in the bus control section 14 are the objects of 
the initial setting processing when a PRST signal or an HRST 
signal , which is the second reset signal , is generated. The 
second, third, and fourth register groups 41, 42, and 43 
are the objects of the initial setting processing when a 
PRST signal, an HRST signal, or an SRST signal, which is 
the third reset signal, is generated. 



In other words, when a PRST signal is generated, the 
first register group 16, the address setting register 45 
represented by ASR and AMR, registers other than the address 
setting register 45 represented by ASR and AMR from among 
5 the registers provided in the bus control section 14, and 
the second, third, and fourth register groups 41, 42, and 
43 are the objects of the initial setting processing. When 
an HRST signal is generated, the registers other than the 
address setting register 45 represented by ASR and AMR from 

10 among the registers provided in the bus control section 14, 
and the second, third, and fourth register groups 41, 42, 
and 43 are the objects of the initial setting processing. 

Moreover , those registers (not illustrated) that have 
stopped the supply of the clocks to the interior of the 

15 processor in the clock control section 15 are also reset 
as a result of the generation of an HRST signal . As a result, 
the clock control section 15 restarts the supply to each 
section of the processor of clocks that are supplied from 
the outside. When an SRST signal is generated, the second, 

20 third, and fourth register groups 41, 42, and 43 become the 
objects of the initial setting processing. 

Accordingly, in the present embodiment, the first 
register group 16 and the address setting register 45 
represented by ASR and AMR correspond to the first initial 

25 setting area. The registers other than the address setting 



register 45 represented by ASR and AMR from among the 
registers provided in the bus control section 14 correspond 
to the second initial setting area. 

The second, third, and fourth register groups 41, 42, 
5 and 43 correspond to the third initial setting area. In 
Fig. 1, the symbol 17 indicates the terminal by which the 
PRST signals are input from the outside (i.e. the PRST 
terminal) ; the symbol 18 indicates the terminal by which 
the HRST signals are input from the outside (i.e. the HRST 
10 terminal) ; and the symbol 19 indicates the terminal by which 
the SRST signals are input from the outside (i.e. the SRST 
terminal) . The symbol 10 indicates the terminal by which 
the clocks are input from the outside (i.e. the CLOCK 
terminal) . 

15 Fig. 2 is a table showing an example of a register 

contained in the first initial setting area . In this table , 
ARSO to ARS3 are DRAM address area setting registers. AMKO 
to AMK3 are DRAM address mask registers. DCTL is a DRAM 
control register for performing the setting of the minimum 

20 number of cycles during the DRAM operations that is different 
for each type of DRAM. DAMC is a DRAM access mode control 
register for selecting a mode for accessing DRAM. 

DCFG is a DRAM configuration register for performing 
the display and settings of DRAM type, bus width of the DRAM 

25 bus, DRAM direct coupling/DIM use, and the like. DAN is 



a DRAM address number register for setting the RAS address 
bit number of DRAM connected to four DCS, the CAS address 
bit number, and the bank address bit number. 

DSTS is a DRAM status register showing the state of 
the SDRAM controller. DRCN is a DRAM refresh control 
register for supporting auto-refresh and self-refresh as 
SDRAM refresh. DART is a DRAM auto-refresh time register 
for stipulating the refresh intervals during auto-refresh. 
In addition to these, although not shown in the table in 
Fig. 2, in the first register group 16 there are also a DRAM 
address area setting register (DARS) for setting the addres s 
range of the DRAM memory area and a DRAM address mask register 
(DAMK) for setting the DRAM address range. Here, the DRAM 
is the RAM 5 forming the local memory of the processor 1. 

Fig. 3 is a schematic view showing the structure of 
the reset register 2 . The reset register 2 is provided with 
an HS bit 21 and an SS bit 22 . Signals that are the equivalent 
of HRST signals, which are reset signals input from the HRST 
terminal 18, are asserted inside the processor 1 by writing 
to the HS bit 21. In addition, signals that are the 
equivalent of SRST signals, which are reset signals input 
from the SRST terminal 19 , are asserted inside the processor 
1 by writing to the SS bit 22. 

Fig. 4 is a circuit diagram showing the structure of 
the initialization control section of the processor 1 . Note 



that this initialization control section is omitted in Fig. 
1 . PRST signals input from the outside via the PRST terminal 
17 are supplied as they are to the interior of the processor 
1 . 

HRST signals input from the outside via the HRST 
terminal 18 (referred to below as external HRST signals) 
are input to one input terminal of an OR circuit 61. Write 
signals to the HS bit 21 of the reset register 2 are input 
into a flip-flop 62 and the output signals from this flip-flop 
62 are input into the other input terminal of the OR circuit 
61. Namely, HRST signals or signals equivalent to these 
(referred to below as internal HRST signals) are asserted 
by the input of external HRST signals or by writing to the 
HS bit 21. The write signals to the HS bit 21 are supplied 
to a shift register formed from a plurality of flip-flops 
63, 64, 65, etc. 

The respective output signals from the plurality of 
flip-flops 63, 64, 65, etc forming the shift register are 
input into a NOR circuit 66. The output signals from the 
NOR circuit 66 are input into the enable terminal (EN) of 
the flip-flop 62 into which the write signals to the HS bit 
21 are input. As a result, during the time the write signals 
to the HS bit 21 are being shifted in the shift register, 
internal HRST signals are being continually generated. 

The above description also applies for SRST signals 



input from the outside via the SRST terminal 19 (referred 
to below as external SRST signals) and the signals that are 
equivalent to the external SRST signals {referred to below 
as internal SRST signals) that are generated by writing to 
the SS bit 22 of the reset register 2 . Namely, write signals 
to the SS bit 22 are supplied to a shift register formed 
from a plurality of flip-flops 73, 74, 75 , etc. The output 
signals at the various stages of this shift register are 
supplied via a NOR circuit 76 to the enable terminal (EN) 
of the flip-flop 72 into which the write signals to the SS 
bit 22 are input. As a result, internal SRST signals are 
being continually generated until the shifting of the write 
signals to the SS bit 22 in the shift register is ended. 
These internal SRST signals and external SRST signals are 
input into an OR circuit 71 and are asserted. 

Fig. 5 is a schematic view showing the structure of 
the setting completion display register 3. The setting 
completion display register 3 is provided with a PC bit 31, 
an HC bit 32 , and an SC bit 33 . The PC bit 31 houses a first 
flag. The first flag indicates whether or not the initial 
setting processing of the first initial setting area is 
completed. The HC bit 32 houses a second flag. The second 
flag indicates whether or not the initial setting processing 
of the second initial setting area is completed. The SC 
bit 33 houses a third flag. The third flag indicates whether 



or not the initial setting processing of the third initial 
setting area is completed. 

Fig. 6 is a circuit diagram showing the structure of 
the main portions of the setting completion display register 
5 3. The setting completion display register 3 is provided 
with flip-flops 81, 82, and 83 that correspond respectively 
to the PC bit 31, the HC bit 32, and the SC bit 33. PRST 
signals are input into the reset terminal of the flip-flop 
81 of the PC bit 31. Signals generated by the completion 

10 of the initial setting processing of the first initial 
setting processing area, namely, signals for setting the 
first flag of the PC bit 31 (referred to below as PC set 
signals) are input via an OR circuit 84 to the input terminal 
of the flip-flop 81. Output signals from the flip-flop 81 

15 are also input into the OR circuit 84. In other words, the 
PC bit 31 is reset when a PRST signal is asserted. When 
a PC set signal is input, a state in which the flag is set 
is maintained until the next PRST signal is asserted. 

PRST signals and also output signals from an OR circuit 

20 85 that inputs either an internal or an external HRST signal 
are input into the reset terminal of the flip-flop 82 of 
the HC bit 32. Signals generated by the completion of the 
initial setting processing of the second initial setting 
processing area, namely, signals for setting the second flag 

25 of the HC bit 32 (referred to below as HC set signals) are 



input via an OR circuit 86 to the input terminal of the 
flip-flop 82 . Output signals from the flip-flop 82 are also 
input into the OR circuit 86. Accordingly, the HC bit 32 
is reset when a PRST signal or an external or internal HRST 
signal is asserted. When an HC set signal is input, a state 
in which the flag is set is maintained until the next PRST 
signal or external or internal HRST signal is asserted. 

PRST signals, internal or external HRST signals, and 
also output signals from an OR circuit 87 that inputs either 
an internal or an external SRST signal are input into the 
reset terminal of the flip-flop 83 of the SC bit 33 . Signals 
generatedby the completionof the initial setting proces sing 
of the third initial settingprocessing area , namely, signals 
for setting the third flag of the SC bit 33 (referred to 
below as SC set signals) are input via an OR circuit 88 to 
the input terminal of the flip-flop 83 . Output signals from 
the flip-flop 83 are also input into the OR circuit 88. 
Accordingly, the SC bit 33 is reset when a PRST signal, an 
internal or external HRST signal, or an internal or external 
SRST signal is asserted. 

When an SC set signal is input, the SC bit 33 maintains 
a state in which the flag is set until the next PRST signal, 
internal or external HRST signal, or internal or external 
SRST signal is asserted. Note that, if the hardware of the 
processor 1 has a function for automatically generating an 



initialization sequence, the PC bit 31, the HC bit 32, and 
the SC bit 33 are automatically set at the completion of 
this setting sequence. The PC bit 31, the HC bit 32, and 
the SC bit 33 are set by reset signals that perform the 
initialization of the corresponding sequencer portions. 

Fig. 7 and Fig. 8 are schematic views respectively 
showing the structures of a register ( ASR) 46 for setting 
a start address and a register (AMR) 47 for setting a 
comparative inhibited bit of a pair of registers (ASR and 
AMR) 45 for setting a comparative inhibited bit and start 
address of an address range of the RAM 5, which is the local 
memory for the processor 1. Fig. 9 is a view of a memory 
map schematically showing the addresses assigned to the RAM 
5 based on the register (AMR) 47 for setting the comparative 
inhibited bits and the register (ASR) 46 for setting the 
start address. Out of those addresses set by the register 
(ASR) 46 for setting the start address, an address 
represented by upper order bits that are not masked by the 
register (AMR) 47 for setting the comparative inhibited bits 
becomes the address for the area of the RAM 5. 

Next, an example of the start sequence of the processor 
1 will be explained. To begin with, an explanation will 
be given about the initialization sequence when PRST signals 
are asserted when power is supplied while referring to the 
flow chart shown in Fig. 10. In the flow chart in Fig. 10, 



firstly, when a PRST signal is asserted (step S1001) , the 
PC bit 31, the HC bit 32, and the SC bit 33 of the setting 
completion display register (RSTCR) 3 are reset to "0", for 
example (step S1002) . Thereafter, when the PRST signal is 
5 negated (step S1003) , a request to fetch an instruction is 
issued from the initial address , for example , " OxFF00_000O" . 
Because effective data is not held in the RAM 5 immediately 
after the power has been supplied, the processor 1 accesses 
ROM on an external bus . 

10 The initialization program housed in the ROM refers 

the value of the PC bit 31 (step S1004) and confirms that 
that value is "0", for example, (step S1004: YES) . As a 
result, a routine that includes the processing needed when 
a PRST signal is asserted is executed. After the processor 

15 1 has started up, the address information for accessing the 
RAM 5 is set, for example , in the register (AMR) 47 for setting 
the comparative inhibited bits of the address range and the 
register (ASR) 46 for setting the start address of the address 
range . 

20 For example, by setting " 0x0 0 0 0_0 00 0 " in the register 

(ASR) 46 for setting the start address and by setting 
" 0 x 0 1 F F_F F F F " in the register (AMR) 47 for setting the 
comparative inhibited bits, from "0x0000_0000" to 
" 0x01FF_FFFF" is assigned to the RAM 5 . Moreover , the first 

25 register group 16 is also set and the setting of the registers 



included in the first initial setting area is completed (step 
S1005) . At this time, the initialization program performs 
the writing to the PC bit 31 and sets this bit, for example, 
to "1" (step S1006) . 

Thereafter, the initialization program refers to the 
value of the HC bit 32 (step S1007) . Because the HC bit 

32 is reset in step S1002, naturally, the value of the HC 
bit 32 is "0" (step S1007: YES). Accordingly, a routine 
that includes the processing needed when an external or 
internal HRST signal is asserted is executed and the setting 
of the registers included in the second initial setting area 
is completed (step S1008) . Next, the initialization 
program performs the writing to the HC bit 32 and sets this 
bit to "1", for example (step S1009). 

Subsequently, the initialization program refers to 
the value of the SC bit 33 (step S1010) . In the same way 
as for the HC bit 32, naturally, the value of the SC bit 

33 is "0" (step S1010: YES). Accordingly, a routine that 
includes the processing needed when an external or internal 
SRST signal is asserted is executed and the setting of the 
registers included in the third initial setting area is 
completed (step S1011) . Next, the initialization program 
performs the writing to the SC bit 33 and sets this bit to 
"1", for example (step S1012) . As a result of the above 
processing, the preparation to start the application is 



completed (step S1013) . 

Next, a description will be given with reference made 
to the flow chart shown in Fig. 11 of the reactivation sequence 
when reactivation is performed using an external HRST signal 
5 at the point that this becomes necessary after the processor 
1 has been reactivated and in a state in which the processor 
1 has stopped all the clocks itself in the clock control 
section 15 with the stimulus therefore being the fact that 
processing held to be necessary for a fixed time has not 

10 been issued in the processor 1. In the flow chart shown 
in Fig. 11, firstly, an HRST signal is asserted from the 
outside (step S1101) . 

As a result of this, the register stopping the clocks 
in the clock control section 15 is reset and the supply of 

15 clocks to the interior of the processor 1 is started. In 
addition, the HC bit 32, and the SC bit 33 of the setting 
completion display register (RSTCR) 3 are reset to "0", for 
example (step S1102) . At this time, the reset operation 
is not performed for the PC bit 31. Accordingly, in the 

20 RAM 5, the effective data remains in a held state. 

Next, when the external HRST signal is negated (step 
S1103) , the initialization program stored in the RAM 5 refers 
to the value of the PC bit 31 (step S1104) . If the value 
of the PC bit 31 is "1" (step S1104: NO), because all of 

25 the registers contained in the first initial setting area 



are in a state in which they have been set, the initial setting 
processing for the first initial setting area (i.e. steps 
S1105 and S1106) are omitted. 

Next, the initialization program refers to the value 
of the HC bit 32 (step S1107) . Here, because the value of 
the HCbit 3 2 is naturally "0" (step SI 107 : YES) , the registers 
contained in the second initial setting area are set (step 

51108) and the value of the HC bit 32 is set to "1" (step 

51109) . 

Continuing on, the initialization program refers to 
the value of the SC bit 33 (step S1110) . Because the value 
of the SC bit 33 is also naturally "0" (step S1110: YES) 
the registers contained in the third initial setting area 
are set (step Sllll) and thereafter the value of the SC bit 
33 is set to "1" (step S1112) . As a result of the above 
processing, the preparation to start the application is 
completed (step S1113) . Note that the reactivation 
sequence shown in Fig. 11 is the same as that when an internal 
HRST signal is activated. 

Here, regardless of whether or not the PC bit 31 of 
the setting completion display register (RSTCR) 3 is reset 
in step S1102, the reason for referring to the value of the 
PC bit 31 in step S1104 is because if an internal HRST signal 
or an internal HRST signal is asserted during the 
initialization sequence shown in Fig. 10 as a result, for 



example , of the assertion of a PRST signal before the initial 
setting processing of the first initial setting area has 
been completed, then it is necessary to complete the initial 
setting processing of the first initial setting area . This 
is achieved as a result of the processor 1 of the present 
embodiment being provided with the setting completion 
display register (RSTCT) 3 and having a structure in which 
it is able to discover whether or not the initial setting 
processing of each initial setting area has been completed 
by referring to this register. 

Accordingly, if the structure is one that does not 
have the setting completion display register (RSTCR) 3 
provided but instead has provided a plurality of reset 
signals and a plurality of initial setting areas to 
correspond with the respective reset signals, and initial 
setting processing of the areas that correspond to the 
asserted reset signals is performed, then if external HRST 
signals or internal HRST signals are asserted during the 
execution of the initialization sequence as a result of the 
assertion of the PRST signals, in some cases the initial 
setting processing of the second and third initial setting 
area is completed without the initial setting of the first 
initial setting area being performed to its completion. In 
other words, the problem occurs that the processor 1 does 
not reach a fully activated state. 



In order to prevent this type of problem from occurring , 
the value of the PC bit 31 is referred to in step S1104. 
If that value is a reset value, the initial setting processing 
of the first initial setting area is performed (step S1105) 
Thereafter, the value of the PC bit 31 is reset (step S1106) 
and the routine moves to step S1107. 

Next, a description will be given of the activation 
processing sequence by an external SRST signal or an internal 
SRST signal with reference made to the flow chart shown in 
Fig. 12. In the flow chart shown in Fig. 12, firstly, when 
an external or internal SRST signal is asserted (step S1201) , 
the registers in the instruction fetch control section 11, 
the instruction execution section 12, and the cache unit 
13 are all initialized. In addition, the SC bit 33 of the 
setting completion display register (RSTCR) 3 is reset to 
"0", for example (step S1202) . At this time, the reset 
operations for the PC bit 31 and the HC bit 32 are not 
performed . 

When the internal or external SRST signal is negated 
(step S1203) , a request to fetch an instruction is issued 
from the initial address " OxFFO 0_0 0 0 0 " . The initialization 
program housed in the RAM 5 refers the value of the PC bit 
31 (step S1204) and if that value is "1" (step S1204: NO) , 
then because the registers contained in the first initial 
setting area are all in a set state, the initial setting 



processing (steps S1205 and S1206) are omitted for the first 
initial setting area. 

Next, the initialization program refers to the value 
of the HC bit 32 (step S1207) and if that value is "1" (step 
S1207: NO), then because the registers contained in the 
second initial setting area are all in a set state , the initial 
setting processing (steps S1208 and S1209) are omitted for 
the second initial setting area. 

Continuing on the initialization program refers to 
the value of the SC bit 33 (step S1210) . Naturally, the 
valueof theSCbit33 is "0" ( s tep S 1 2 1 0 : YES ) . Accordingly, 
the registers contained in the third initialization area 
are set (step S1211) and thereafter the value of the SC bit 
33 is set to "1" (step S1212) . As a result of the above 
processing, the preparation to start the application is 
completed (step S1213) . 

Here, regardless of whether or not the PC bit 31 and 
the HC bit 32 of the setting completion display register 
(RSTCR) 3 are reset in step S1202, the reason for referring 
to the value of the PC bit 31 in step S1204 and to the value 
of the HC bit 32 in step S1207 is so as to prevent the same 
problems that arise if an internal HRST signal or an internal 
HRST signal is asserted during the initialization sequence 
by a PRST signal. 

Accordingly, if, as a result of referring to the value 



of the PC bit 31 in step S1204, that value is found to be 
a reset value (step S1204: YES) , the initial setting 
processing for the first initial setting area is performed 
(step S1205) and, after the value of the PC bit 31 has been 
5 set (step S1206) , the routine moves to step S1207 . In step 
S1207 the value of the HC bit 32 is referred to and if that 
value is a reset value (step S1207 : YES) , the initial setting 
processing for the second initial setting area is performed 
(step S1208) and, after the value of the HC bit 32 has been 

10 set (step S1209) , the routine moves to step S1210. 

According to the above described embodiment : the first 
initial setting area, the second initial setting area, and 
the third initial setting area are initially set by PRST 
signal; the second initial setting area, and the third 

15 initial setting area are initially set by external HRST 
signal or internal HRST signal ; and the third initial setting 
area is initially set by external SRST signal or internal 
SRST signal. As a result, if a second reset signal is 
generated, it is possible to omit the initial setting of 

20 the first initial setting area, and if a third reset signal 
is generated, it is possible to omit the initial setting 
of the first initial setting area and the second initial 
setting area. 

Accordingly, when an external HRST signal or an 

25 internal HRST signal, or an external SRST signal or an 



internal SRST signal is generated, it is possible to rapidly 
bring the processor back into operation from a stopped state . 
Note that, in order to simplify the description in the above 
described embodiment, the description was of only a portion 
of the registers . Because the number of registers contained 
in each initial setting area is extremely large in an actual 
processor, the difference in the initialization range is 
even greater, which is why the restart of the processor from 
the stopped state is so rapid. 

Moreover , according to the above described embodiment , 
by referring to the first flag stored in the PC bit 31, the 
second flag stored in the HC bit 32 , and the third flag stored 
in the SC bit 33, it is possible to determine whether or 
not the initial setting processing has been completed in 
each initial setting area. Therefore, if another separate 
reset signal is asserted during the processing of the 
initialization seguence by PRST signal, it is possible to 
prevent the occurrence of the problem of the initial setting 
processing of the second and third initial setting areas 
being completed without the initial setting of the first 
initial setting area being performed to completion. 

The present invention in the above description is not 
limited to the above embodiment and may be altered in a variety 
of ways. For example, the number of initial setting areas 
is not limited to three and two or four or more initial setting 



areas are possible. Moreover, which register is contained 
in which initial setting area is also optional. 

According to the present invention, for example, a 
processor as a whole is initially set using a first reset 
5 signal. An area other than a register group that is essential 
for performing communication between a processor and the 
outside of the processor is initially set using a second 
reset signal. Moreover, only the register group involved 
with the execution of instructions within the processor is 

10 initially set using a third reset signal. Therefore, when 
the second reset signal is generated it is possible to omit 
the initial setting of the register group that is necessary 
for performing communication between a processor and the 
outside of the processor. When the third reset signal is 

15 generated it is possible to omit the initial setting of areas 
other than the register group involved with the execution 
of instructions within the processor. As a result, when 
the second or third reset signal is generated, it is possible 
to bring the processor back to an operating state extremely 

20 rapidly from a stopped state. 

Although the invention has been described with respect 
to a specific embodiment for a complete and clear disclosure , 
the appended claims are not to be thus limited but are to 
be construed as embodying all modifications and alternative 

25 constructions that may occur to one skilled in the art which 



fairly fall within the basic teaching herein set forth. 
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